. The classification was applied to the contralateral breast to avoid information bias. The aim was Correspondence: P.H.M. Peeters.
Since 1975 five screening rounds have been carried out in a non-randomised screening project with biennial mammography in the city of Nijmegen. The results of breast cancer screening projects such as the HIP-trial in the United States (Shapiro et al., 1982) , the DOM-project in Utrecht , the Nijmegen screening project (Verbeek et al., 1984) and the Swedish trial (Tabair et al., 1985) show a considerable reduction of breast cancer mortality. But even though it is no longer disputed that early detection and early treatment are beneficial, some unsolved problems remain with respect to how they can best be achieved. One of the problems inherent to screening is that a number of women who have been identified by mammography as suspect for malignancy will turn out to be false-positive cases at an additional clinical examination. One of these additional procedures is mammographic localization of the lesion and biopsy. Undergoing preoperative mammographic localization and surgical biopsy is an emotional strain on the patient; the procedures are expensive and, like any invasive procedure, they are not without risks of complication.
It is important therefore to aim for a screening test that yields as few false-positive test results as possible. When the Nijmegen project had run for 10 years, and when new mammographic equipment and a different viewing technique had been used for some years, it was decided to evaluate the positive predictive value (PV+), which is the percentage of women with breast cancer in the total group of referred women.
Attempts were made to reduce the number of falsepositive screening mammograms before proceeding to excision biopsy. To do so, it was ascertained whether the PV + of the screening test could be increased by using certain epidemiologic characteristics of the referred women in addition to the mammographic data without increasing the number of false-negative test results. (Wolfe, 1976 (Breslow & Day, 1980 Because Table I contains a mixture of first (prevalence) screens and consecutive (incidence) screens, the PV + in Table II Because some of the characteristics are interdependent, the data were analysed in a logistic regression model, including all above mentioned variables, in order to extract the (Hendriks, 1982; Verbeek, 1985 (Meyer et al., 1984) . If this is true a relatively great proportion of the interval cancers in this young age group will be newly developed cancers, and consequently the above-mentioned sensitivity rate of 45-60% would be too low. If the sensitivity and specificity rates are equal in both age groups, then the lower PV+ for women under 50 could only be the result of a lower prevalence of breast cancer in this age group. In Table I The PV+ in Nijmegen is high compared with other PV+ rates in the literature. In the HIP-study (Shapiro et al., 1966) 111 women age 40-64 were referred to a surgeon at their first examination with mammography only. Twelve were diagnosed as having breast cancer (PV + = 11 %). Later reports on the HIP study show about a 20% biopsy positive rate for mammography. In the BCDDP projects a PV+ rate of 10-15% was estimated for women aged 35-74, who were referred for surgery (Baker, 1982) . The Guildford Screening Project in England (Thomas et al., 1983) invited women aged [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] . In the first screening round the PV + for surgical examination was 27.4% and the PV + for biopsies was 36.1 %. In a screening service in London (Chamberlain et al., 1984) the PV + for biopsies was low and decreased in the consecutive screening rounds from 14 to 5%, which could be the consequence of lower breast cancer prevalence (screening was conducted after I a year, 1 year and 2 years). In 1974 a screening project for women older than 40 was started in Sandviken, a city in Sweden (Andersson et al., 1979 (Lundgren & Helleberg, 1982) . After a complete mammographic examination 211 women were referred for clinical examination: 45% proved to have breast cancer. In Kopparberg, another county in Sweden, a screening project started in 1977 (Tabtar & Gad, 1981) . Up to 1980, 1649 women, aged 39 or over, were referred for detailed mammographic examination and 362 underwent a biopsy. Cancer was diagnosed in 235 of them. The PV+ for referral was 14.3%, and the PV+ for biopsies was 65%. The DOM-project in Utrecht ) estimated a PV+ of 40-57% for biopsies for women aged 50-64 in all screening rounds.
Subjects and methods
The various PV + rates described in the literature are difficult to compare. The prevalence of breast cancer varies geographically and with age. Moreover, in some instances different screening intervals are used. Also different screening tests are used, e.g., some including physical examination as well. Viewing technique and mammographic equipment as well as experience and knowledge may vary with each project. In the US a more aggressive referral procedure maintains a high sensitivity, most likely at the expense of specificity and PV+. The result is that only 1 out of 10 or even 1 out of 20 women who undergo biopsy will prove to have breast cancer (Hall, 1986; Moskowitz & Gartside, 1982) .
Another problem in comparing PV+ is the difference in referral procedures (Rombach, 1983 Although the groups of true-positive and false-positive cases differ significantly in age and breast complaints, these characteristics cannot be used to distinguish the two groups from each other as is shown in Figure 1 , i.e., the specificity, which is very high as it is in Nijmegen, cannot be increased any further using the investigated characteristics in addition to mammographic results.
One could promote a more gradual referral procedure, where women contact a surgeon only in the last resort after a complete mammographic examination. In the first and second screening rounds in Nijmegen 23% of all women referred for clinical examination only received complete mammography showing no evidence of breast cancer after their referral; in the fifth screening round 16% did. This means that 16-23% of all referred women would not have contacted a surgeon in the gradual referral procedure where complete mammography would be performed after a suspect single oblique view. This procedure would be less of a strain on the patient and less expensive as well. One could then aim for a higher sensitivity of mammography for women under age 50, at the expense of specificity. Perhaps the lower specificity of the mammographic test in the gradual referral procedure could be improved by the use of some specific characteristics, in addition to mammographic results, in order to increase the overall specificity.
